Introduction
The Himalayan mountain belt has evolved through the late Mesozoic subduction of the Indian plate beneath the Eurasian plate with closure of Tethys Ocean and subsequent collision of two plates during the Cenozoic. The NE part of Himalaya is relatively well studied using various geophysical methods by the INDEPTH and other research groups. But, the structure of the NW Himalayan region is mostly determined by the geological mapping and a very few geophysical studies were carried out using gravity and magnetic methods. Shallow seismic studies are being used by the oil industry for exploration of hydrocarbons in the foreland basin. Keeping in view of the geodynamics of the region, a deep crustal seismic reflection study is carried out along 35 km long Barsar-Bhota-Sandhera and 65 km long NangalBhota-Nerchowk profiles (Figure 1 ) by the National Geophysical Research Institute for the first time covering the NW part of the Cenozoic sub-Himalayan foreland basin to understand the tectonic fabric of the region. The seismic image of the deep crust can unravel the history of basin formation and can provide important constraints to understand the shallow structure in a better way. The present deep crustal reflection study is an attempt to delineate the deep crustal structure and its correlation with the shallow as well as the surface features. 
Geology and tectonics
The Himalayan orogenic belt is classified into Sub-, Lesser, Higher and Tethyan Himalaya from south to north. The region south of the MBT consisting of the Tertiary sediments is referred as SubHimalaya. On the other hand, the region north of MBT consisting of pre-Tertiary (Mesozoic-Paleoproterozoic) is divided into Lesser, Higher and Tethyan Himalaya. The present study area is mostly located in the Sub-Himalayan Siwalik foreland basin. The basin consists of predominantly fluvial sediments derived from rising Himalayas during the Cenozoic. The Tertiary sediments mainly comprising of the Subathu, Dharmasala and Siwaliks cover the foreland basin. The litho-stratigraphy of the region derived from the well data shows that the Siwalik sequences are underlain by various older sedimentary formations of which the Dharamsala and Subathu are prominent. The foreland basin consists of a number of minor thrusts such as the Barsar, Gambhar, Palampur thrusts located between MFT and MBT. These thrusts separate different geological sequences of the region.
Deep Seismic Reflection Study
Deep seismic reflection study is carried out along 35 km and 65 km long profiles across the Siwalik ranges of the Sub-Himalaya. (Figures 2 and 3) .
The seismic reflection (CMP) data were processed using the ProMax software on a workstation. Bad traces and high amplitude noise bursts are removed and polarity reversals are corrected. Spherical divergence and static corrections are applied. Finally, a stack section is prepared after applying NMO correction using appropriate velocity model. Proper scaling, AGC and bandpass filtering are applied to enhance the data quality.
Seismic data reveal good reflectivity in the region. No prominent reflections are found upto 3.5 s twt, beyond which reflectivity increases. The strong reflection band observed at 3.5 s may represent Tertiary-Pretertiary boundary. Prominent reflectivity is observed from 3.5-12.0 s twt. A gently dipping reflection band observed at 13 s in the western part deepening to 15 s to the east. It may represent Moho.
